Transforming growth factor beta 1 stimulates the production of basic fibroblast growth factor binding proteoglycans in Balb/c3T3 cells.
Basic fibroblast growth factor (bFGF) binds to cell surface receptors and to heparin sulfate proteoglycans. Heparan sulfate binding may limit bFGF degradation and be an obligatory step for bFGF cell interaction. Transforming growth factor-beta 1 (TGF-beta 1) is a potent regulator of proteoglycan production and composition. The possibility that TGF-beta 1 synergistically regulates bFGF activity by altering bFGF-proteoglycan interactions was investigated. TGF-beta 1 increased 125I-bFGF binding to the extracellular matrix (ECM) of Balb/c3T3 cells 2-4-fold by increasing the number of bFGF binding sites. Increased bFGF binding correlated with a 2-5-fold increase in the production of sulfated proteoglycans, including heparan sulfate proteoglycans. TGF-beta 1 selectively stimulated production of high molecular mass proteoglycans (190-300 kDa) in conditioned medium and stimulated all proteoglycans in ECM. 125I-bFGF bound to TGF-beta 1 induced proteoglycans immobilized onto cationic nylon filters. Furthermore, ECM isolated from TGF-beta 1-treated cells incorporated more mitogenically active bFGF than native ECM. The mitogenic potential of the ECM was significantly reduced by treatment with heparinase. These results suggest that the ability of TGF-beta 1 to stimulate binding of bFGF to ECM, increase ECM heparan sulfate proteoglycan, and potentiate the mitogenic activity of bFGF are linked. Thus one aspect of TGF-beta 1/bFGF synergy may involve modulation of the ECM.